INTRODUCTION
The existence of short-term momentum effect has been affirmed and reaffirmed by several authors. Its presence has been confirmed in almost all the prominent stock markets in the financial fraternity. However, its existence and the scale and size of its returns have become a debatable topic among authors. There is no unanimity on the scale and size of momentum's returns among authors in this regard. Several authors have claimed that momentum effect has been found but, in emerging and frontier stock markets, it is not as strong as it is in the developed stock markets. Swinkles, De Groot, and Pang (2010) wrote a paper on frontier markets and found that short-term momentum effect was weak in these stock markets. Similarly, Griffin, Ji, and Martin (2005) investigated several stock markets for momentum and found that short-term momentum effect phenomenon was weak as far as Asian stock markets are concerned. It is pretty evident from the above arguments that there are variations in the returns of short-term momentum effect. It is essential to inspect the variations in the returns of momentum effect in this regard. It is also important to mention that short-term momentum investment strategy has many variants and sub-variants and each of them post different returns. The most frequently used version of momentum investment strategy is price momentum strategy, whereas several authors have also used style momentum investment strategy, industry momentum strategy, absolute price momentum strategy, etc. Many of the variants of momentum strategies mentioned above have their own sub-variants or sub-versions. For instance, the sub-variants for price momentum strategies are monthly price momentum strategy, weekly price momentum strategy, trading volume price momentum strategy, intra-day price momentum strategy, etc. Each sub-variant posts different returns. It would be interesting to investigate, understand, analyze and interpret the returns of momentum strategies generated by sub-variants of price momentum strategies. Therefore, focus of this study will be on analyzing the behavior of sub-variants of price momentum strategies. Three sub-variants of price momentum strategies have been discussed in this study. These are monthly price momentum strategies, weekly price momentum strategies and trading volume price momentum strategies. Short-term momentum effect lasts from 3 to 12 months (Jegadeesh & Titman, 1993) and winner portfolios outperform loser portfolios. Winner portfolios consist of stocks that have performed very well in the recent past, whereas loser portfolios consist of stocks that have performed worst in the recent past. It has been noted that several authors have used different variants and sub-variants of price momentum strategies and analyzed their studies based on respective returns. Each variant or sub-variant can have the same time period, but time interval can be different. Based on different time intervals, each strategy could post different returns. These returns can be abnormal, normal, average or below average. Therefore, it is of prime importance to investigate three different sub-variants of price momentum strategy to examine the magnitude of returns, which sub-variant is the most profitable and which is the least profitable. The stock market that has been chosen in this regard is Australian Stock Exchange (hereafter ASX).
One of the sub-variants of price momentum strategy is monthly price momentum strategy. It is the most important, popular and commonly used sub-variant in the field of momentum. Griffin, Ji, and Martin (2005) examined 38 stock markets. They implemented monthly price momentum strategies, a sub-variant of price momentum strategy, and found that this sub-variant was profitable in all the stock markets examined by the authors. Weekly momentum strategy is also an important sub-variant of price momentum strategy. It gives insight into short-term momentum effect for the shortest time period. Very few investors have done research on momentum using weekly price momentum strategies when it is as implementable as monthly price momentum strategies. Pang, Tang, and Xu (2013) examined momentum phenomenon using weekly price momentum strategies. They examined Chinese and Asian stock markets. They found that weekly price momentum investment strategies were profitable in the initial weeks. Historical data of stocks regarding trading volume also contain information and several authors think that such data can be used to predict future returns. Momentum strategies based on trading volume have been used by some authors to examine the short-term momentum effect. There is a close relationship between stock prices and trading volume, yet, very few authors have used trading volume-based momentum strategies to examine short-term momentum effect. Lee and Swaminathan (2000) examined stock market of USA using trading volume-based momentum strategies. Similarly, Nagel (2000) claimed that trading volume does not play significant role in determining future returns in the long run. Chui, Titman, and Wei (2000) opined that higher turnover ratios lead to higher momentum profit, whereas Hameed and Yuanto (2000) claimed that lower turnover ratios result in low momentum returns. Chan, Hameed, and Tong (2000) also found that higher trading volume leads to higher momentum profits. Glaser and Weber (2001) also used trading volume to examine short-term momentum effect for German stock market.
The three sub-variants of price momentum strategies are important, yet, they have never been run together to examine the different returns of short-term momentum effect for ASX. Therefore, it is a first attempt to inspect ASX for three sub-variants of price momentum strategies and understand the magnitude of returns posted by these sub-variants.
The rest of the paper is organized as follows. Section 1 presents a literature review on the sub-variants of price momentum strategies. Section 2 gives detail about the data and data sources and also discusses methodology. Section 3 presents analysis and findings. Last section concludes the paper and provides future direction.
LITERATURE REVIEW
This section reviews the literature of momentum for monthly price momentum strategies, trading volume-based momentum strategies and weekly price momentum strategies.
Narayan and Phan (2016) examined monthly momentum strategy on Islamic stocks. They constructed price momentum strategies and inspected their profits for a huge portfolio which consisted of Islamic stocks. They reported that momentum investment strategy generated an average annual profit of 10.56% when it is implemented on Islamic stocks, whereas the same momentum strategy reported an average annual profit of 8.88% when it is examined for non-Islamic stocks. They also reported that winner portfolio which consisted of Islamic stocks was outperforming the returns generated by S&P 500 index over a full sample period and particularly in the time period before the crisis. They documented that momentum profits of Islamic stocks are very closely related to characteristics of stocks. They found a positive relationship between size effect and stocks. They documented that stocks with smallest size were highly profitable and they were posting maximum profits in a time period before the crisis. They were of the view that stocks with smallest size will post higher momentum profits and stocks with bigger size will post lower momentum profits. They further wrote about the profitability of growth stocks and found that growth of Islamic stocks generates strong momentum profits. They documented that momentum profit of Islamic stocks decline as trading volume increases and found evidence about volatility. They found that returns of stocks increase with the increase in its volatility. They also wrote that "up phase" in the stock market is the driving force in momentum returns of Islamic stocks.
Glaser and Weber (2003) wrote a paper titled "Momentum and turnover: evidence from the German stock market". The authors examined a relationship between momentum investment strategies and stock turnover in a stock market of Germany. They determined turnover of stocks by dividing number of shares traded with number of shares outstanding. They claimed that the relationship between momentum profits and turnover, as a proxy of trading volume, has been catching a lot of attention for several reasons. They termed momentum as an anomaly and wrote that momentum effect in which winner portfolios outperform loser portfolios is one of the most researched topics in financial literature. Lee and Swaminathan (2000) inspected the relationship between momentum and trading volume for the stock market of USA and reported that momentum is high in the high turnover stocks. Nagel (2002) gave an opposing view and claimed that long-term momentum returns cannot be explained or understood by the turnover. Chui, Titman, and Wei (2000) claimed after implementing country neutral strategy that momentum profits were five times higher for the stocks with higher turnover ratios as compared to the stocks with lower turnover ratios and found that momentum profits were for the stocks which have high turnover ratios in five Asian stock markets. They took 8 Asian stock markets in their sample. Hameed and Yuanto (2001) examined six Asian stock markets and found that stocks with low stock turnover ratios did not generate momentum profits, but they also found that two stock markets reported momentum, as their stocks had high turnover ratios. Rouwenhorst (1999) also found in his paper that the winners in 16 stock markets have high turnover ratios. Chan, Hameed, and Tong (2000) gathered the data on the stock market indices and found that momentum effect gets stronger with the boost in trading volume. Zuchel (2001) also suggested a model that worked as a bridge between momentum and stock turnover. Grinblatt and Han (2001) also implemented the similar model and found that stocks which exhibit high trading volume result in higher momentum. Grinblatt and Han (2001) also accounted for unrealized capital gains/losses and found that stocks with unrealized capital gains beat the stocks with unrealized capital losses. Glaser and Weber (2003) collected the stock prices of 446 companies listed on Frankfurt stock exchange and their time period started from June 1988 and ended on July 2001. They defined trading volume turnover as number of shares traded on a specific day divided by total number of outstanding shares at the end of the day and data's frequency was daily. They followed the methodology of Jegadeesh and Titman (1993) to construct the winners and losers portfolios, but constructed only five portfolios. Glaser and Weber (2003) found that momentum effect was stronger in the stocks which have high turnover and they termed it as their primary finding. They associated this relationship with winner portfolios. They found that their momentum profits generating from high turnover trading volume strategies were greater than that of traditional momentum strategies. Nevertheless, these bottom results vanished when the authors concentrated on one third of the stocks with higher market capitalization. They were of the view that, at institutional level, turnover cannot be a good proxy which can be utilized as optimizing momentum portfolios. They claimed that their biggest contribution in the literature was the relationship between momentum and turnover. They were among the first ones to study the relationship between momentum and trading volume in the German stock market.
Pan, Tang, and Xu (2013) worked on another subvariant of price momentum investment strategy. This sub-variant was "weekly price momentum strategy". The authors wrote that existing literature on short-term momentum effect in financial literature does not report significant momentum returns in the promising stock markets. The authors claimed that momentum has received huge attention by finance research scholars since its inception by Jegadeesh and Titman (1993) . Many subsequent studies have confirmed its existence and profitability in the established stock markets of the world (Jegadeesh & Titman, 2001; Grinblatt & Moskowitz, 1999; Lewellen, 2002) . However, momentum is weak or almost non-existent in rising stock markets in general and in Asian stock markets in particular (Rouwenhorst, 1997; Griffin et al., 2003; Chui et al., 2010) . The authors were of the view that fluctuations in the returns of momentum across markets provide a good opportunity to inspect several momentum theories. The authors construct portfolios or momentum investment strategies on a weekly basis. They ranked and analyzed stocks on a monthly and weekly basis. They wrote that weekly ranking of stocks was particularly related to Chinese stock market, as quality of information is not so high and prices are less efficient. The authors found a strong evidence of weekly price momentum strategy in the Chinese stock markets and termed this evidence as robust. Their weekly price momentum investment strategies were reporting a return of 4.6% and profits lasted 1 year and more than 50% of the returns have been realized in the first three weeks. They also claimed that though momentum effect was strong and survived for more than a year, it was shortly followed by long-term reversals. They also claimed that traditional momentum strategy did not result in weekly returns with only one exception where stocks were formed and held for 2 to 3 weeks and profits became irrelevant after taking into account transaction cost. 2008) have reported conflicting results about momentum effect as far as Chinese stock market is concerned, but the abovementioned authors restricted their sample mainly to the year 2000 and these authors claimed that they have extended the sample to 2009. They applied weekly price momentum strategy and found significant momentum profits, but monthly price momentum strategy does not generate momentum profits. The authors also applied variation of momentum strategies in the stock market of Hong Kong, Taiwan, Korea, Thailand and Indonesia. They claimed that momentum exists in different markets in different conditions. They claimed that momentum in pervasive in the short run, as it has been found in the financially closely held stock market like Chinese stock market.
METHODOLOGY
Australian Stock Exchange has been selected for the construction of price momentum strategies' sub-variants. In order to construct monthly price momentum strategies, past prices of ASX stocks have been downloaded from Datastream for the period starting from June 10, 2011 and ending on February 10, 2017. It is the data for the past 69 months. Only those companies have been selected for the construction of monthly price momentum strategies that have the data for the past 69 months. Therefore, 130 companies have been selected and 16 companies have been dropped in this regard. Stock prices have been converted to returns using the following formula, because they are unit free and bring uniformity to the data. Monthly price momentum strategies have been constructed using the methodology of Jegadeesh and Titman (1993) . Winner and loser portfolios have been constructed after formation (J) and holding period (K). J equals to 3, 6, 9 and 12 months and K also equals to 3, 6, 9 and 12 months. To construct the winner and loser portfolios, all stocks listed on ASX index are ranked in descending order based on their previous J th month return. Therefore, each month will show four different individual portfolios depending on formation period J. Winner (W) portfolios will consist of 10 stocks which performed exceptionally well and posted the highest returns, whereas loser (L) portfolios will consist of 10 stocks that have performed worst and posted the lowest returns. Hence, for winner and loser portfolios, top ten and bottom ten performing stocks will be selected, respectively, and portfolios are formed for J months. After that, these portfolios will be held for K months. For a J3K3 strategy, for instance, a portfolio on September 10, 2011 will show the performance from July 2011 to August 2011 and it will be held till December 10, 2011. So the portfolio's return will be the average monthly return of liquidation month and K-1 month. In each monthly price momentum strategy, there will be Momentum portfolios can also be built on the basis of trading volume i.e. trading volume-based momentum strategies. The same methodology of Jegadeesh and Titman (1993) has been followed to construct trading volume-based momentum strategy. In order to construct winner, loser and momentum portfolios based on trading volume, trading volume for each stock has been determined. Trading volume is average daily turnover of several formation periods. Turnover can be defined as number of shares traded divided by total number of shares outstanding. Therefore, at the beginning of each month, all stocks are sorted based on their trading volume over the preceding J th month formation period. The stocks are categorized into two groups, i.e. high trading volume and low trading volume. There will be 16 momentum strategies for each group and total momentum strategies based on trading volume will be 32. This sub-variant will be helpful in analyzing the momentum returns from trading volume perspective.
Weekly price momentum strategies have been also calculated. These strategies have been constructed using the same methodology of monthly price momentum strategies. The only difference between two strategies is the frequency of the data. In monthly price momentum strategies, frequency of data is monthly, whereas in weekly price momentum strategies, data frequency is weekly. However, the formation and holding periods are different than that of monthly price momentum strategies. The formation and holding periods are 3, 4, 5 and 10 and 3, 4, 5 and 10, respectively. There will be 16 weekly price momentum strategies, i.e. (4J × 4K).
In a nutshell, there are three sub-variants of price momentum strategies and total number of momentum strategies are 64.
ANALYSIS
In this section, it will be examined whether or not three sub-variants of price momentum strategies are profitable. It will also be examined which one of the sub-variants of price momentum strategies gives above average return. It will also be inspected whether two sub-variants can be used in combination to generate above average returns. This is first study of its kind on the Australian Stock Exchange (hereafter ASX) that examines the several sub-variants of price momentum strategies together in ASX and determines which one of the sub-variants is profitable and generates above average returns for the investors. Three sub-variants are monthly price momentum strategies, weekly price momentum strategies and trading volume momentum strategies. Each sub-variant has its own winner and loser portfolios, momentum strategies and momentum profits which will be presented in this section in separate tables.
Monthly price momentum strategies -1 st sub-variant
First sub-variant of price momentum strategy under discussion here is monthly price momentum strategy. Highest and lowest momentum profits will be identified. The momentum strategies associated with the highest and lowest momentum profits will also be identified and analyzed. It will also be examined which momentum strategy would be feasible for the investor. It is also worth inspecting to compare the returns of loser portfolios of different monthly price momentum strategies to analyze which loser portfolio is generating the lowest returns among several monthly price momentum strategies.
A single and traditional price momentum strategy consists of one winner portfolio, one loser portfolio and winner minus loser portfolio, which is also known as zero cost momen- In J3 family, a J3K3 monthly price momentum strategy is giving a return of 16.31% in which winner portfolio is generating a return of 11.35% and loser portfolio is resulting in 4.95%. Zero-cost momentum portfolio's return is 16.31%. A J3K3 monthly price momentum strategy's return is boosted by 4.95%, which is earned by selling short loser portfolio. A J3K6 monthly price momentum strategy is giving a return of 19.20%, which is higher than its previous monthly price momentum strategy. The winner portfolio's return is 11.40% and return of loser portfolio is 7.80%. This winner portfolio's return is slightly higher than the return of winner portfolio (11.35%) of J3K3 monthly price momentum strategy. The return of loser portfolio of J3K6 is 7.80%, whereas the return of J3K3's loser portfolio is 4.95%. There is an increase in the return of J3K6 monthly price momentum strategy, which is caused by selling short loser portfolios. In J6 family, a steady increase can be observed in all four monthly price momentum strategies. It is very evident that J6K3 monthly price momentum strategy is giving a return of 14.43%, whereas a J6K12 monthly price momentum strategy is documenting a return of 14.68%. Investor can earn profit up to almost 15% using J6K12 monthly price momentum strategy. A J9K3 monthly price momentum strategy is generating a return of 12.73%, whereas J9K12 monthly price momentum strategy is documenting a return of 13.03%. An investor has an opportunity to adopt J9K12 momentum strategy to boost the return by 4.66% by selling short loser portfolio. J12 family is posting the lowest returns among all monthly price momentum strategies. The lowest return is 11.75%, which is posted by J12K3 monthly price momentum strategy, but a slight increase can be observed in the rest of the three momentum strategies of J12 family. A J12K12 monthly price momentum strategy is giving a return of 12.08%. It is quite clear from Table 1 that all the returns documented here are statistically significant. An investor has an opportunity to earn above average returns by going long in winner portfolios and selling short loser portfolios. All 16 monthly price momentum strategies are behaving in a traditional manner of price momentum strategies in which winners remain winners and losers remain losers in the short run and winners outperform los-ers. All these findings are in line with the findings of previous authors, for instance, Nguyen (2012) finds that momentum strategies are profitable in the stock market of Vietnam. Fernandes and Ornelas (2008) also found that momentum strategies are profitable in the emerging stock markets of Asia. Table 1 also sheds the light on the profit potential of Australian Stock Exchange. ASX is a thriving stock market that offers above average returns to the investors as far as monthly price momentum strategy is concerned.
Weekly price momentum strategies -2 nd sub-variant
Pan, Tang, and Xu (2013) found that weekly momentum profits were significant. All weekly momentum results reported in this study are statistically significant and in line with the findings of existing literature on momentum (Pan, Tang, & Xu, 2013). Table 2 exhibits the returns of weekly price momentum strategies. It is quite evident from the table below that the highest weekly price momentum strategy is J3K9, which is posting a return of 8.69%. The lowest return is posted by J12K3, which is 4.52%. It is very evident from Table 2 that weekly momentum returns of weekly price momentum strategies are lower than the monthly momentum returns of monthly price momentum strategies mentioned in Table 1 . For instance, the highest return of monthly price momentum strategy is 19.25% by J3K9, whereas the highest return of weekly price momentum is 8.69% by J3K9. Similarly, the lowest return of monthly price momentum strategy is 11.75% by J12K3 whereas lowest return of weekly price momentum is 8.69% by J12K3. The profit percentages of monthly price momentum strategies are way higher than the momentum profits of weekly price momentum strategies. It is also evident from Table 2 that momentum returns have declined as time period increases, which indicates that momentum effect was stronger in the beginning of the table, but it gets weaker as momentum strategies reach the end of the table. This finding is in line with the finding of existing literature on short-term momentum effect. Although the returns of weekly price momentum strategies are lower than that of monthly price momentum strategies, second subvariant behaves exactly like first sub-variant in which momentum effect is stronger when time period is short, gets weaker when time period is long Notes: Table 2 exhibits the returns of 2nd sub-variant of price momentum strategies, i.e. weekly price momentum strategies. Horizontally, Table 1 shows the holding period K, i.e. 3, 6, 9 and 12. Vertically, similarly, Table 2 shows the formation period J, i.e. 3, 6, 9 and 12. In the first column, Winner, Loser and Winner minus Loser portfolios and their respective t-stat can be found.
Last column of the table shows the average return for each J and K family. In the rest of the columns, the individual returns of all momentum strategies are written.
and eventually disappears. In other words, weekly price momentum strategies exhibit the behavior according to the definition of short-term momentum effect, which states that in the short run, winner portfolios will outperform loser portfolios.
J3K3 weekly price momentum strategy is documenting a return of 8.67%. In this strategy, winner portfolio is giving a return of 4.74% and loser portfolio is posting a return of 3.93%. In this strategy, an investor's return is boosted by 3.93% by going short in loser portfolio. J3K12 has posted a return of 8.68%, which is the highest return among all J3 family. In this strategy, return is again increased by going short in loser portfolio. It can be seen from the momentum returns of J3 family that there is a very slight increase in the profits of weekly price momentum strategies. It can be observed that in the J6 family, the returns are lower than the returns in J3 family. The lowest and highest returns are 6.21% and 6.28% posted by J6K3 and J6K12, respectively. It can be seen that returns have been significantly decreased from 8% to 6% from J3 group to J6 group. J6K3 has posted a return of 6.21%, whereas 6.23% and 6.24% are posted by J6K6 and J6K9, respectively. A return of 6.24% is posted by J6K12, which is the highest among the four momentum strategies in the J6 group. It is quite evident from the table that return is decreasing as we travel from left to right in J6 group. Highest return is posted by J6K12 in which investor's profit is boosted by 2.72% by going short in loser portfolios. In J9 group of monthly strategies, the average return is 5.19%. J9K3 weekly price momentum strategy is posting a return of 5.16%. In this strategy, winner portfolio is posting a return of 2.95%, whereas loser portfolio has documented a return of 2.21%. It is quite evident from the returns that loser portfolio's return has become equal to the return of winner portfolio in J9 family. This trend is observed in all the returns of J9 weekly momentum strategies. In J12 group of weekly momentum strategies, the average return is 4.55%. There is an interesting finding being reported here. The average returns of J3, J6, J9 and J12 are 8.68%, 6.23%, 5.19% and 4.55%, respectively. The returns of winner portfolios of J12 group are between 2.62% to 2.66%, whereas the returns of loser portfolios are in between 1.89% to 1.90%.
It is clear from the table that returns of weekly price momentum strategies have fallen from 8% to 4%. Weekly price momentum strategies are profitable, but the returns generated and reported in Notes: Table 3 shows the returns of momentum profits based on high trading volume. There are total 16 price momentum strategies based on trading volume in Table 3 . It is evident from the table that returns posted by these strategies are not statistically significant.
the table are average returns. The return of investor's portfolio will be increased by 8% if investor adopts and implements J3 weekly price momentum strategies.
Price momentum strategies based on trading volume -3 rd sub-variant
This sub-variant of price momentum strategy has two parts. First part consists of returns based on high trading volume and second part consists of momentum returns based on low trading volume. Though, it is evident that in Table 3 , magnitude of the momentum profits is also below average return. Investors can earn profit only going short in loser portfolio, but the magnitude of the profits will be extremely low. Momentum strategy based on high trading volume is not at all fruitful for the investors. Hence, it is not recommended at all to any investor. The results of momentum strategies based on trading volume are in line with the findings of existing literature (Glaser & Weber, 2003) . Glaser and Weber (2003) associated momentum profit with the winners. This finding can be seen in Table 4 , where momentum winner portfolios are the main driving force of momentum.
Though all momentum returns in Table 4 are statistically significant, they are extremely low and do not increase the investor's portfolio sufficiently. The highest return is posted by J12K9, which is 1.35%. The lowest return is 0.96%, which is documented by J6K3. Unlike other tables, the return pattern is different in Table  4 . For instance, high returns are posted by J12 group, whereas J6 group has posted low returns. Similarly, the difference between high returns and low returns is extremely narrow and does not provide sufficient returns to the investor. 
RECOMMENDATIONS
It is quite clear from the results of three sub-variants of price momentum strategies that monthly price momentum strategy offers high returns to the investor as compared to weekly price momentum strategies and trading volume-based momentum strategies. It is recommended to the investor to pursue monthly price momentum strategies in order to earn abnormal returns, whereas weekly momentum strategies offer average returns, but trading volume momentum strategies offer extremely low returns.
CONCLUSION
Short-term momentum effect has many variants and sub-variants. One of the important variants of momentum effect is price momentum strategy. It has three important sub-variants. These sub-variants are monthly price momentum strategies, weekly price momentum strategies and trading volume-based momentum strategies. The aim of the study is to analyze the momentum returns of sub-variants in different length of time, examine which sub-variant is the most profitable and recommend the potential investors which sub-variant is profitable. All momentum investment strategies are constructed using the methodology of Jegadeesh and Titman (1993) . Australian Stock Exchange has been chosen in this regard. It has been found that monthly price momentum strategies are the most profitable strategies among the sub-variants, whereas trading volume momentum strategies are the least profitable. Weekly momentum strategies offer average returns. It is recommended that a potential investor should use monthly price momentum strategies in combination with weekly price momentum strategies to earn above average abnormal return. Future research should focus on intra-day momentum strategies.
